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Abstract

This article analyzes the causes of the exporting performance of the German manufacturing sector. By appl-
ying a subsystem approach to the input-output analysis, we take into account the interlinkages that exist 
between manufacturing and services. Particularly, two types of relationships that influence manufacturing 
competitiveness are considered: the wage squeeze in services due to institutional factors and outsourcing; 
and the role played by the knowledge-intensive business services (KIBS) as innovation drivers. With verti-
cally integrated sectors as observations, an export model is estimated. Overall, our results point to the minor 
importance of labor costs for international competitiveness. We also capture a significant but small effect of 
service suppliers’ labor cost on manufacturing exports. We find that KIBS have helped manufacturing gain 
international competitiveness. The paper concludes that non-price factors are the main drivers of German 
exports and that the relationship between manufacturing and services is not only a matter of cost reduction.
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1. Introduction

The German export-led growth model has 
drawn attention from many scholars. From 
2000 onward, exports started to grow much 
more rapidly than imports, and foreign de-
mand became the primary source of growth. 
Trade balance reached 7% of the GDP in 2007, 
and has remained at similar values so far 
(OECD.statistics, own calculations). Together 
with a stagnant domestic demand, the com-
mercial surplus was obtained thanks to the ra-
pid growth of both manufacturing and service 
exports. The process was, in turn, led by high 
and medium high technology manufacturing 
industries, which accounted for around 70% 
of total exports between 1995 and 2007 (CO-
MEXT, own calculations). 

This performance coincided in time with 
an unequal process of wage devaluation, by 
which Germany managed to slow down the 
growth of its nominal unit labor costs (ULC) 
against other competitors. This strategy was 
accomplished by a long path of decentrali-
zation of the wage bargaining (Hassel, 2014) 
and labor market reforms (Hüfner and Klein, 
2012), and gave rise to a dual or segmented 
economy.  More specifically, the weakening of 
labor institutions has been concentrated in 
service industries, where wages experienced 
a dramatic fall and the overall erosion of wor-
king conditions have been particularly tough. 
On the other hand, sectoral wage bargaining 
and work councils are still well grounded in 
manufacturing firms, particularly in the lar-
ger ones. Here, wages have slowly increased 
and working conditions have been better pre-
served.  Furthermore, German manufacturing 
firms engaged, at the same time, in a process 
of production restructuring, characterized by 
the outsourcing of certain service activities 
with the aim of reducing costs (Goldschmidt 
and Schmieder, 2017). Hence, they contributed 
through this channel to the consolidation of 
the dual economy (Doellgast and Greer, 2007). 

There is a consensus about the negati-
ve effect of this process on domestic demand 
and import growth. However, the debate on 
how wage dynamics impact exports is much 
more open. Some observers have pointed out 
that the liberalization of the service periphery 
has been functional to the performance of the 
manufacturing sector because it has helped to 
protect the working conditions of core wor-
kers, while containing the labor costs throu-
ghout the value chain by supplying cheap ser-
vice inputs (Hassel, 2014; Thelen, 2014). As 

a consequence, manufacturing exports beca-
me more cost-effective, thus fostering export 
growth (Dustmann et al, 2014; Baccaro and 
Benassi, 2017).

On the contrary, we consider that these 
elements, although significant, are of secon-
dary importance for German competitiveness. 
We agree with the strand of literature that 
stresses that the link from ULC to exports is 
fragile for this economy, which is specialized 
in the production of high quality and complex 
products (Danninger and Joutz, 2008; Felipe 
and Kumar, 2014). Therefore, German expor-
ting performance should rely on non-price 
factors, which in turn are related with the ins-
titutional foundations of German capitalism 
(Storm and Naastepad, 2015).  

Furthermore, we highlight that the rela-
tionship between services and manufacturing 
is not just a matter of saving costs. In the last 
few years, knowledge-intensive business ser-
vices (KIBS) became more important for ma-
nufacturing productive strategies. These ad-
vanced services are knowledge suppliers and 
innovation drivers, and support manufactu-
rers to compete in the international market via 
non-price strategies (Franke and Kalmbach, 
2005; Ciriaci et al, 2015). Given the sophisti-
cation of German exports, we argue that this 
linkage with services, and not the cost-saving 
one, has a predominant role in explaining the 
exporting performance.

This paper aims to contribute to the de-
bate on the sources of German manufacturing 
competitiveness.  Concretely, we research the 
existing channels through which domestic ser-
vices could have contributed to the manufac-
turing export boom: the wage moderation in 
supplier firms; and the integration of advanced 
services (KIBS) into manufacturing productive 
strategies. To that end, we draw on the subsys-
tem approach to the input-output analysis (Pa-
sinetti, 1973). We compute vertically integra-
ted ULC and the participation of KIBS services 
into manufacturing sectors. Afterward, with 
manufacturing subsystems as units of analysis, 
we estimate an export model to capture the 
causal effect of the variables of interests. Hen-
ce, the novelty of our approach is that it allows 
us to assess the productive relations that exist 
within the German dual model, and estimate 
their impact on the commercial success. Our 
calculations are based on the World Input-Ou-
tput Database (WIOD, release 2016). We con-
sider 18 manufacturing subsystems and the 
research period is 2000-2014.  

It is worth mentioning that we are cons-
cious that offshoring strategies of German ma-
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nufacturing have played a role in the evolution 
of its competitiveness, nonetheless we only fo-
cus on the aforementioned two processes be-
cause our interest relies on the domestic level 
and on making sense of the dual model.

The hypotheses to be tested are the fo-
llowing:  

HI. Labor cost competitiveness is of secon-
dary importance for Germany, the non-price 
factors being the drivers of the export success. 

HII.  Wage restraint in the service part of the 
value chain is the centerpiece in the contention 
of ULC and export prices. 

HIII.  Nonetheless, due to the high quality 
production strategies of German manufactu-
rers, wage restraint in the services is of minor 
importance for export growth. 

HIV.  Lastly, we hypothesize that the growing 
integration of KIBS into manufacturing produc-
tion strategies has a positive effect on non-price 
competitiveness and has driven export volumes 
up.

The remainder of the article is organi-
zed as follows. The next section reviews the 
literature on the price-elasticity of German 
exports. Section 3 briefly describes some fea-
tures of the wage devaluation process and the 
reorganization of production in the manufac-
turing sector. The fourth section presents the 
input-output methodology and describes the 
empirical results regarding ULC and the inter-
linkages between manufacturing and services. 
Section 5 presents the econometric model and 
its results. Section 6 concludes. 

2. A review on the price-elasticity of 
German exports 

The issue of how responsive German ex-
ports are to changes in relative prices in gene-
ral, and labor costs in particular, is a hot deba-
te.  

On the one hand, an important strand of 
the literature has highlighted that ULC are 
non-reliable predictors of export success. The 
well-known Kaldor’s paradox states that those 
economies in which the market share for ex-
ports grows more, are usually those in which 
ULC grow faster (Kaldor, 1978). This finding 
suggests that what really determines competi-
tiveness in the long-run are non-price factors, 
such as technical progress and investment le-

vels (Fagerberg, 1988). Furthermore, the com-
position of countries’ export baskets is crucial 
for making international comparisons, and so 
is the economy against which ULC evolution is 
evaluated. For instance, as Felipe and Kumar 
(2014) observe, a simple comparison between 
German and Southern European countries 
ULC is misleading a significant part of the pic-
ture. Germany is highly specialized in complex 
products and does not compete directly with 
these less advanced economies, which should 
benchmark their cost-competitiveness against 
others with the same type of productive spe-
cialization. In addition, institutional features 
of coordinated economies entail competiti-
ve advantages to produce high value added 
goods (Soskice, 1999). Furthermore, although 
the corporatist wage-setting system – charac-
terized by an export-led pattern bargaining - 
has always promoted moderate pay hikes to 
ensure price stability, wage costs have been 
traditionally higher in Germany than in most 
countries, compelling manufacturing firms 
to compete through differentiation strategies 
(Streeck, 1991).

Regardless of this clarification, many ob-
servers pointed to the wage devaluation as the 
main explanatory cause of the German com-
mercial success (Dieppe et al., 2011; Thorbec-
ke and Kato, 2012). Price competitiveness is 
the result of the evolution of domestic export 
prices against the prices of foreign competi-
tors. The latter variable is exogenous and the 
former, according to these works, is the central 
component of firms’ cost structure and thus 
the main determinant of prices. Therefore, 
anti-inflationary wage policies like the ones 
undertaken by Germany should be the first op-
tion to improve international competitiveness 
in the short-run. 

Nonetheless, wage devaluation is not the 
only way to reduce labor costs. In fact, firms 
with higher productivity can offer reduced pri-
ces because their costs per unit of output are 
lower. Indeed, some articles have pointed out 
that Germany owes more to that than to the 
nominal wage squeeze (Storm and Naastepad, 
2015). Nonetheless, the policy debate in the 
context of the European Union has been pre-
dominantly focused on wages rather than pro-
ductivity1. 

Regarding empirical work, most authors 
estimate a standard export equation in which 
real exports are a negative function of relati-
1 For instance, the Euro Plus Pact constituted a central 
policy at the European level, in which most member sta-
tes committed to implementing an internal devaluation 
to become more competitive.



6

ve prices and a positive function of the world 
demand. Two main indicators of cost-compe-
titiveness are employed: (a) the relation be-
tween export and import prices, (b) and the 
real effective exchange rate, deflated by either 
a consumer price index or ULC (or, in some ca-
ses, relative ULC adjusted by nominal exchan-
ge rates). 

Table 1 summarizes the price-elasticities 
found by the literature. Overall, the size of the 
effect is quite different among studies. For ins-
tance, Storm and Naastepad (2015) estimate 
a non-significant coefficient, while Stockham-
mer et al (2011) find an elasticity below -1 
for the period 1987-2005, meaning that a 1% 
increase in relative prices is associated with a 
more than proportional fall in exports. It also 
seems that the estimated effect is slightly hi-
gher in the more recent time period. Further-
more, those models based on export and im-
port prices tend to capture a larger coefficient 
than those based on relative labor costs me-
asures (average elasticity of -0.67 and -0.30, 
respectively).

Table 1. Price-elasticities of German exports

*Notes: A (annual), Q (quarterly), pX/pM (export prices relative to import prices), REER/ULC (real effective exchan-
ge rate based on ULC), REER/CPI (based on a consumer price index), RULC (relative unit labor costs). **Carlin et al 

(2001) use the export market share as dependent variable.  Source: own elaboration

The relative price indicator is normally 
accompanied by a measure of world demand, 
which captures the income-elasticity of ex-
ports. It is assumed that this variable compri-
ses non-price factors, such as technology, qua-
lity or the ability to hook into global demand 
thanks to marketing strategies or distribution 
channels. In most models, the estimated coe-
fficient of world demand is the largest one. 

In the majority of studies, the export func-
tion is referred to the whole economy. The only 
exception in the table below is the article by 
Carlin et al (2001), which performs several 
panel data models with manufacturing indus-
tries and countries as observations. Interestin-
gly, they find German exports less sensitive to 
relative ULC changes than the exports of other 
advanced economies, such as Japan or the US. 
Moreover, they also capture a negative relation 
between the R&D intensity of the industry and 
its cost-elasticity, as well as an increasing pri-
ce-sensitiveness in export markets over time. 

Another important point is that, frequent-
ly, labor cost moderation is not fully passed 
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onto sale prices, particularly when assuming 
market imperfections (Storm and Naastepad, 
2015; Horn et al, 2017). Therefore, the rela-
tionship between ULC and price-competitive-
ness is much more complex. In this respect, 
German non-financial corporations have been 
increasing their profit share since the mid-
90s, while their investment levels have remai-
ned constant (Braun and Deeg, 2019). Thus, it 
seems likely that part of the wage restraint has 
served, de facto, to increase profit margins at 
the price of lower economic growth (indeed, 
the German demand regime is overwhel-
mingly identified as wage-led, see among 
others Naastepad and Storm, 2007; Hein 
and Vogel, 2008; Stockhammer et al, 2011).

In sum, it is difficult to obtain a clear pic-
ture of the price sensitiveness of German ex-
ports. The calculated average elasticities sug-
gest, however, that the effect of relative prices 
is not superfluous. Nonetheless, these elastici-
ties do not indicate how relevant labor costs 
are to the formation of export prices, which 
in turn are determined by other variables. As 
we will show in Section 5, our export equation 
does take into account these considerations. 

3. Production reorganization in the ma-
nufacturing sector: wage moderation,  
outsourcing and increasing demand of 
KIBS 

We argue that non-price factors are be-
hind the exporting performance of German 
manufacturing. This is not to say that rela-
tive prices are not relevant, but, given the 
advanced productive specialization of the 
sector, we consider that high value added 
strategies, based on innovation and differen-
tiation, should be more important. Actually, 
services can enhance manufacturing compe-
titiveness through these two channels: they 
can help to contain costs, and to improve 
the quality of manufactured goods. This sec-
tion reviews the literature on both channels.

3.1 The relationship between services 
and manufacturing: wage growth in a dual 
model 

Previous works have highlighted the rele-
vance of taking into account the whole supply 
chain when analyzing the cost-competitive-
ness of the manufacturing sector (Dustmann 
et al, 2014; Albu et al, 2018). In Germany this 
issue is particularly important because of the 

nature of the wage policies pursued. Since 
the mid-90s, the country experienced a dra-
matic evolution of wage inequality. The fall 
of wages at the lower end of the income dis-
tribution was particularly severe. As a result, 
the low-wage sector expanded strongly, and it 
is currently one of the largest among advan-
ced economies (Gräbka and Schöder, 2019).   

The increase in low-end inequality has 
been driven by the erosion of labor insti-
tutions (Dustmann et al, 2009; Card et al, 
2013). Overall, the wage bargaining was de-
centralized and the margins of the labor mar-
ket were flexibilized through the liberaliza-
tion of atypical employment. Nonetheless, 
the weakening of labor institutions has been 
concentrated in some segments of the eco-
nomy, giving rise to a dual or segmented Ger-
man model (Hassel, 2014; Eichhorst, 2015). 

Observers have identified an institutional 
core around the manufacturing sector, where 
social partners and sectoral bargaining are 
still strong and keep considerable bargaining 
power. Some industries within the core set the 
limit which bargained salaries growth cannot 
surpass in the rest of the economy (Traxler and 
Brandl, 2012). Furthermore, although wage 
negotiations have been decentralized here as 
well, workers are represented by powerful 
work councils at the firm level, which renego-
tiate sectoral agreed working conditions with 
guarantees. In this respect, core workers have 
tended to reach plant-level agreements with 
the management, by which job protection was 
exchanged for internal flexibility regarding wa-
ges and working time (Seifert and Massa-Wir-
th, 2005; Herzog-Stein et al, 2018). Besides, 
non-standard work levels are much below-ave-
rage, despite the liberalizing reforms which 
predominantly contribute to the expansion of 
agency work (Spermann, 2011; Benassi, 2016). 

On the other hand, the margin or peri-
phery of the German labor market is mainly 
identified with services. In these industries, 
the coverage of collective bargaining fell 
abruptly and union density has always been 
much lower (Eichhorst, 2015). Moreover, the 
presence of work councils is more unusual. 
Yet, an important amount of service workers 
have been, in fact, expelled from collective bar-
gaining. Besides, firms tend to rely much more 
on atypical contracts and precarious work. 

This segmented system generates a par-
ticular structure of wage inequality, which 
partially lies in the divergent evolution of pay 
hikes between service and manufacturing in-
dustries. Actually, the core and the periphery 
are seen as the two sides of the same coin. 
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The liberalization of the service periphery 
acts as a mechanism to protect the working 
conditions of core workers, while containing 
labor costs throughout the manufacturing 
value chain (Hassel, 2014; Thelen, 2014). 

It is worth mentioning that this picture 
is somewhat simplistic, and other variables 
like the skill level or the firm size play a role 
in shaping the dualization (see Eichhorst and 
Marx, 2011; Eichhorst, 2015; Addison et al, 
2017, for a more detailed analysis). Nonethe-
less, it helps to explain why the decoupling of 
wages from productivity growth has been dee-
per in services than in manufacturing (Baccaro 
and Benassi, 2017). Moreover, Germany is the 
only European economy, along with Austria, 
in which wages in services grew less than in 
manufacturing (Hassel, 2017). This is a quite 
remarkable fact given that services are more 
sheltered from international competition.   

3.2 The relation between services and ma-
nufacturing: Outsourcing and increasing 
demand of KIBS

Two related processes of production reor-
ganization have taken place throughout the last 
few years in advanced economies: the outsour-
cing of certain service activities from core ma-
nufacturing firms, and the increasing demand 
of knowledge-intensive business services 
(KIBS). The German case has been no exception.

First of all, the main incentives for a com-
pany to outsource are cost-saving and flexi-
bility against changes in aggregate demand 
(Abraham and Taylor, 1996). Managerial stra-
tegies of leading companies have focused on 
their core competences, while subcontracting 
the remainder of the operations with exter-
nal firms. Outsourced jobs are often worse 
paid than if they had been performed within 
the boundaries of the leading firm, allowing 
for cost-reductions. Furthermore, by subs-
tituting labor relations for market ones, fir-
ms are much less constrained and gain fle-
xibility in taking rapid strategic decisions. 

The fierce - price-competitiveness to get 
a service contract, along with the weakness of 
unions and the low coverage of industrial re-
lation institutions, frequently result in wage 
compression within subcontractors. The per-
vasive use of outsourcing by manufacturing 
firms in Germany and its consequences on wa-
ges has been well documented. For instance, 
Silvia and Schroeder (2007) pointed out that 
large manufacturing companies alleviate their 
cost-pressures by imposing low prices on their 

suppliers, which could not comply with co-
llectively agreed wages. Another recent work 
by Goldschmidt and Schmieder (2017) re-
ports a wage penalty of outsourcing between 
10% and 15% in logistics, cleaning, security 
and food services. Moreover, according to this 
study, sourced-out jobs account for around 
9% of the increase in German wage inequality. 

Scholars in political economy and indus-
trial relations have widely studied the effect 
of outsourcing of low-level services (such 
as call-centers or canteens) on the evolu-
tion of the system of labor relations. They 
conclude that the surge in outsourcing has 
contributed to enlarging the size of the pe-
riphery by transferring workers from the 
“coordinated” to the “liberalized” part of the 
economy (e.g. Doellgast and Greer, 2007; 
Holst, 2014, Doellgast and Berg, 2018). 

Nonetheless, the interlinkages between 
manufacturing and services go far beyond 
cost-saving issues. Another source of produc-
tive restructuring in manufacturing -which 
has drawn much less attention from politi-
cal economists -, is the importance of KIBS 
to satisfactorily meet their final demand.  

KIBS firms could comprise outsourced 
jobs, but also new ones that require high le-
vels of investment to be performed within core 
manufacturing firms. KIBS are high-level ser-
vices, such as consultancy or engineering, that 
provide technical knowledge and assessment 
to other firms, acting as external knowledge 
suppliers (Den Hertog, 2000). They are highly 
innovative, and not only in their own right, but 
promote innovation and foster technical pro-
gress in the sectors with which they cooperate, 
like the manufacturing ones (Castellacci, 2008; 
Ciriaci et al, 2015). KIBS are more capital-in-
tensive than any other services, and are ma-
jor users of information and communication 
technologies. Moreover, they have become a 
significant part of the so-called systems of in-
novation. In sum, they currently constitute an 
important piece for manufacturing non-pri-
ce competitiveness because they contribute 
to enhancing value added and productivity 
growth (Tomlinson, 2000; Castaldi, 2009). 

Since German manufacturing is widely 
known for its high-quality products and for be-
ing established in a non-price competitive stra-
tegy, where product differentiation is a central 
concern (Felipe and Kumar, 2014), it would be 
expected that KIBS should be important for 
it. Indeed, Windrum and Tomlinson (1999), 
drawing on an input-output methodology, 
found that the development and integration of 
these advanced services into other activities 
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of the economy was quite high during the 80s 
and the 90s, even when comparing the coun-
try with other service-intensive economies 
like the UK or the Netherlands. Furthermo-
re, these authors estimate the impact of KIBS 
connections with other economic activities on 
total output and total productivity, and report 
a high and significant coefficient for Germany.

In another input-output analysis, Franke 
and Kalmbach (2005) highlight that the grow-
th of business services in Germany is direct-
ly related with the intermediate demand of 
inputs from the export-oriented manufactu-
ring due to technological and labor-saving re-
asons. Other works, adopting a comparative 
international perspective and also employing 
an input-output framework, have pointed out 
that German manufacturing is highly connec-
ted with KIBS. For instance, Ciriaci and Pal-
ma (2016) show that KIBS employment in 
the manufacturing sector has increased much 
more in Germany than in other European 
countries, and its actual level is only higher 
in France. Furthermore, the more technolo-
gically advanced the sector is, the greater the 
contribution of KIBS in its employment share. 

Consequently, other relationships be-
tween manufacturing and services apart 
from the cost-saving ones should be taken 
into account to evaluate the impact of pro-
ductive reorganization on competitiveness.

4. A subsystem approach to the study of 
manufacturing competitiveness

A subsystem approach to input-output 
(Pasinetti, 1973) is employed to analyze ma-
nufacturing cost-competitiveness and its rela-
tionship with services. This method considers 
that a final commodity is a composite good that 
requires from inputs from other industries to 
be manufactured. A vertically integrated sec-
tor or subsystem represents all the domestic 
activities that directly or indirectly satisfy the 
final demand of a particular good or service. 
It is thus a completely independent produc-
tion system, in which every domestic input 
required to meet the final demand is included.  

Vertical integration is a useful methodolo-
gy to capture productive interlinkages among 
industries and to explore the labor cost struc-
ture of manufacturing final goods. Nonetheless, 
it is worth mentioning that a subsystem is an 
abstract economic entity that cannot be found 
in reality, where economic activities are inter-
connected among themselves. In contrast, the 
traditional approach to the economic analysis 

does not capture any sort of productive interde-
pendence. On the contrary, it classifies commo-
dities according to the industry that produces 
them, therefore implicitly assuming that each 
industry is an autonomous unit of production.

In order to disaggregate the economy into 
vertically integrated sectors, the IO matrix is 
reorganized through the following equations:

Equation (1) reclassifies any variable from 
a sector base to a subsystem one. is the dia-
gonalized vector of production .“^” indicates 
that the corresponding vector is transformed 
into a diagonal matrix. The generic element qi 
represents the total output at current prices of 
branch i. (I-A)-1 stands for the Leontief inverse 
matrix and the generic element aij measures the 
output of branch i directly or indirectly requi-
red to produce a unit of final output of branch 
j. Lastly,  is the diagonalized vector of final 
demand, and its generic element yi represents 
the output of branch i destined for final uses.  

On the basis of B, the C matrix is derived 
(Equation (2)). In this matrix,  is the diago-
nalized vector of either employment, labor 
compensation or value added, i.e. the varia-
bles of interest. As can be seen, the operator 
B is used to remap our variables of interest, 
h, from industries to subsystems. Therefore, 
the generic element cij represents the amount 
of a given variable of branch i that is direct-
ly or indirectly used by the subsystem j to 
meet its final demand. For instance, if h were 
the vector of employment (measured in per-
sons), each row would be the number of per-
sons employed in branch i to satisfy the final 
demand of the subsystem j. The sum of each 
row of a column, would be the vertically in-
tegrated employment of the subsystem. This 
operation is repeated for each year of the pe-
riod 2000-2014. We use data from the German 
National Input-Output Tables (NIOT), obtai-
ned from the WIOD Database, which offers 
data for 56 economic activities, classified ac-
cording to the ISIC revision 4 (see Timmer 
et al, 2015, for further details). We consider 
18 manufacturing sectors for the analysis2.  

Due to the fact that we are using domes-
tic input-output tables, imported inputs are 
not taken into account. Therefore, the effects 

2 We do not consider the coke and petroleum products 
sector due to its volatility in prices.
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of the international division of labor are not 
analyzed in the present article. Nonetheless, 
in Germany inputs from KIBS, and services in 
general, are almost entirely provided domes-
tically (Ciriaci and Palma, 2016). Furthermore, 
by introducing imported intermediate inputs, 
C would no longer be invariant to changes 
in relative prices, thus affecting the analy-
sis (Montresor and Vittucci Marzetti, 2007). 

Table 2 shows the important differences 
that arise between the subsystem and the 
traditional approach. When using the former 
method, the size of the manufacturing sector 
is around 10 percentage points (pp) larger. 
Besides, the underestimation of the size of the 
manufacturing sector tends to increase over 
time. In Germany, the share of manufacturing 
value added in the economy has increased 
according to the subsystem perspective, whi-
le it has decreased under the traditional one. 
Both approaches capture a fall in the employ-
ment share, but it is much greater when using 
the latter method. This pattern suggests that 
manufacturing increasingly relies on inputs 
from other sectors, as has been pointed out 
by previous works (Franke and Kalmbach, 
2005; Dustmann et al, 2014; Ciriaci and Pal-
ma, 2016). It is worth noting that the diffe-
rences between the changes in value added 
share and employment share are indicating a 
larger labor nominal productivity increase in 
manufacturing than in the rest of the economy.

Productive specialization of the German 
economy is also reflected in the table.  A lar-
ger share of economic resources is involved 
in the production of high and medium-high 
technology (HMHT) manufacturing goods. 
These sectors increased their importance 
in the economy regarding both value added 
and employment. Besides, the underestima-
tion of the traditional approach is greater for 
these advanced activities, particularly when 

looking at the employment share (which is 
lower than the share of medium and low-te-
chnology sectors). Furthermore, the differen-
ces in productivity levels among sectors can 
be appreciated. Holding an employment share 
2.2pp higher, HMHT manufacturing produ-
ces 7.5pp of value added more than medium 
and low-technology manufacturing. The clas-
sification of manufacturing and service sec-
tors is detailed in the appendix (Table A5).

Table 2. Size of the manufacturing sector according to the subsystem and the traditional 
approach (Average share and change 2000-14)

*Note: Subsystems are classified by technological intensity according to the OECD taxonomy (Galindo-Rueda and Ver-
ger, 2016) Source: WIOD, own calculations

As a first approximation, the connection 
between services and manufacturing can be 
shown by calculating the following indicator:

Where the numerator indicates the 
amount of service inputs (either value ad-
ded or employment) destined to satisfy 
the demand of manufacturing final pro-
ducts; and the denominator denotes total 
value added or employment in all services 
for both intermediate and final demand. 

Figure 1 shows that around 14% of emplo-
yment (15% of the value added) in services is 
destined for intermediate uses of manufactu-
ring subsystems. The drop in 2009 is registering 
the effects of the crisis, when the intermediate 
demand of manufacturing declined due to the 
heavy fall in foreign demand. The subsequent 
increase from 2010 onward depicts the rapid 
economic recovery experienced by Germany. 
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Summing up, an important part of 
the service sector is connected with the 
industry, and the evolution of its labor 
costs directly affects manufactured goods. 
The next section explores the labor cost 
structure of manufacturing subsystems.

4.1. Exploring the cost-structure of Ger-
man manufacturing subsystems

As previously described, the wage res-
traint process in Germany has been unequal, 
and the service sector has been much more 
affected than manufacturing. The subsys-
tem perspective captures how the diver-
se dynamics of wage growth within sec-
tors affect their labor cost competitiveness.  

The main indicator of labor cost competi-
tiveness is the nominal ULC, which is the re-
sult of dividing the nominal gross mean wage 
by the real productivity. In coherence with the 
subsystem approach adopted in this article, 
vertically integrated ULC are calculated. This 
indicator captures the mean wage costs direct-
ly or indirectly needed to produce one unit of 
a certain commodity in constant prices. Once 
real value added, employment and wages have 
been vertically integrated with the matrix C 
(Equation 2), the calculation of ULC is straigh-

tforward. This is formalized by Equation (4):

Where W is the labor compensation, L 
stands for the number of persons employed 
and VA is the real value added of the subsys-
tem j. The apostrophe symbol indicates that 
the variable has been vertically integrated. 

Furthermore, it is possible to cal-
culate the mean wage and real pro-
ductivity for the service part of each 
manufacturing subsystem, and compute the re-
lationship between the mean wage in services 
and the total vertically integrated productivity:

In Equation (4a) the mean wage of servi-
ce inputs is divided by the total productivity of 
the VIS and not by its own productivity. Note 
that if a service job (e.g. the staff of a canteen) 
is sourced out from a core manufacturing firm 
to a supplier, the associated wage costs for the 
supply chain would be lower (due to institutio-
nal factors), although the employee’s producti-
vity would remain exactly the same (he or she 
is performing exactly the same job). Therefore, 

 
Source: WIOD, own calculations
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this research strategy takes into account the 
cost-saving effects of outsourcing and the ove-
rall “benefits” of the wage restraint in services 
for manufacturing labor-cost competitiveness. 

Table 3 reports the results of Equations 
(4) and (4a) for the 18 manufacturing subsys-
tems. They are presented in yearly growth 
rates. Overall, a mild increase in ULC can be 
appreciated. Four sectors managed to cut 
costs down, whereas in only six of them the 
growth rate was above 1%. Such moderation 
in the ULC evolution was achieved despite 
the low growth rates of real productivity. It 
should be kept in mind that service activities 
tend to be much less productive per hour wor-
ked (Baumol, 1967; Fernández and Palazue-
los, 2012), therefore productivity growth in 
manufacturing subsystems is usually lower 
than in manufacturing industries when using 
the traditional approach. As a matter of com-
parison, one could observe the marked gap 
existing between the service part and the rest 
of the VIS. In the former, productivity was 
stagnant, the latter being the one that dro-
ve total vertically integrated productivity up.

On the other side, nominal wage grow-
th was also modest. Electronic and optical 
equipment was the only sector in which the 
growth was above 2%. Considering that in-
flation over the period grew around 1.5% 

per year3, the increase in real wages remai-
ned close to zero. Here again, the differences 
between services and the rest of the VIS ari-
se. Overall, wages grew more in the non-ser-
vice part of the sector (the only exceptions 
are the manufacturing of paper products and 
printing and reproduction of recorded me-
dia). As expected, the divergence among ma-
nufacturing and service wages appreciated by 
other works across the whole economy also 
takes place within manufacturing subsystems. 

In sum, the greater wage restraint in servi-
ces along with the modest evolution of producti-
vity served to contain labor cost over the period.   

Furthermore, from 2008 onward, in seve-
ral manufacturing subsystems service wages 
present a slight decline relative to wages in the 
whole service sector (Figure 2). This indicates 
that the small recovery registered in wages 
after the economic crisis has mainly affected 
services that do not supply manufacturing. 
Moreover, our results suggest that manufactu-
ring is still a driver of the wage restraint in ser-
vices, where suppliers suffer from sharp price 
pressures and workers are less protected from 
IIRR institutions (Palier and Thelen, 2010; 
Hassel, 2014). However, it should be borne in 
mind that the data do not capture the introduc-
tion of the statutory minimum wage in 2015, 
which might have changed the picture a bit.    
3 Own calculations based on the CPI index reported by 
OECD.stats

Table 3. Growth of vertically integrated nominal ULC, mean wage (WL) and real productivity 
(P), 2000-14

* Note: ULC of services and rest are computed as denoted in Equation (4a) Source: WIOD, own calculations
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4.2. The integration of services into manu-
facturing productive strategies: outsour-
cing and the increasing demand of KIBS

Division of labor has advanced over time 
and services have been increasingly integrated 
with manufacturing. Consequently, the amount 
of resources dedicated to satisfy the final de-
mand of manufacturing goods is still large, al-
though more heterogeneous, as shown in Table 2. 

The subsystem methodology captures 
this process of production reorganization by 
analyzing the evolution of service employment 
that satisfies the final demand of manufactu-
ring products. This can be easily done by perfor-
ming the following operation with the matrix C:

In this equation, all industries that go 
from g to u, i.e. all of the services activities, 
are added up within a generic manufacturing 
subsystem m. Results can be expresed in abso-
lute terms or as a share of vertically integrated 
employment. We opt for the latter option, be-
cause it is much more intuitive. This operation 
can be performed on each variable of interest.

The evolution of service employment in 
manufacturing subsystems has been used as a 
proxy of outsourcing by Montresor and Vittuc-

ci Marzetti (2007) or Sarra et al (2018), among 
others. Nonetheless, the increase in service 
jobs is not only induced by outsourcing, but 
also by the greater demand of new advanced 
services that were not previously performed 
within manufacturing firms (Ciriaci and Pal-
ma, 2016). In practice, it is not possible for 
the subsystem methodology to differentiate 
which of both factors is affecting the employ-
ment growth. However, the research done on 
Germany points out that low-level services are 
much more affected by subcontracting strate-
gies than high-level ones. For that reason, two 
service categories are presented: KIBS (based 
on Ciriaci et al, 2015) and what we have called 
“personal services”, which are more labor in-
tensive and require low skills to be performed 
(Baumol, 1967; Fernández and Palazuelos, 
2012), thus comprising potentially outsourced 
jobs due to cost-saving reasons. Both taxono-
mies are reported in the Appendix (Table A.5.). 

Results of the Equation (5) are reported 
in Table 4 (data on value added are presen-
ted in the Appendix, Table A1). To make the 
outcome more readable, we have also grou-
ped the 18 subsystems by technological in-
tensity following the OECD criteria. Overa-
ll, service industries as a whole account for 
approximately one-third of the manufacturing 
subsystem employment share. The differen-

Source: WIOD, own calculations
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is a determinant of the degree of KIBS verti-
cal integration. Our findings also suggest that 
the high connectivity found by Wildrum and 
Tomlinson (1999) between KIBS and the rest 
of the economy in Germany during the 80s and 
90s, has moved forward throughout the 2000s, 
and is particularly profound in manufacturing.  

On the other hand, personal services ac-
count for less than 5% of the manufacturing 
employment, but have gained relative impor-
tance. Here, the differences in the average levels 
between the high and low technological inten-
sive subsystems are minimal, although again 
we find high heterogeneity within both high- 
and low-intensive technology subsystems.

As a general conclusion, the growth of 
the “service economy” is partly explained by 
the increasing demand of service inputs from 
manufacturing. Nonetheless, an important 
share of these inputs comes from high-le-
vel services (KIBS). This sort of relationship 
is frequently ignored by some scholars, who 
are mainly focused on the role of services as 
suppliers of cheap inputs. All things consi-
dered, this section’s results point to the sui-
tability of taking into account both types 
of productive linkages when analyzing the 
competitiveness of the manufacturing sector.

ces among observations are outstanding: ad-
vanced subsystems display higher share of 
service employment than non-advanced ones. 

Outsourcing practices and the increasing 
demand of KIBS have been a central pillar in 
the manufacturing restructuring process. First, 
vertical integration of KIBS into manufacturing 
has advanced considerably over the period. 
Furthermore, high and medium-high technolo-
gy manufacturing relies more on labor inputs 
from KIBS than less technological-intensive 
manufacturing (in the latter the share of KIBS 
employment is around 3pp lower). Nonethe-
less, there is much heterogeneity within both 
types of subsystems. For instance, more than 
20% of employment in chemicals and pharma 
products sectors comes from KIBS. This pro-
portion is much lower for machinery and equi-
pment or transport equipment, although it has 
grown significantly (5pp and 9pp, respectively). 

On the other hand, the degree of KIBS inte-
gration into less technological systems is much 
lower. One might think that these disparities 
in the employment structure are partially ex-
plained by the evolution of productivity levels, 
but it is clear from Table 3 that the relation is 
not so direct; hence productive strategies are 
playing a role here. These results are in line 
with Ciriaci and Palma (2016): the technologi-
cal intensity of the manufacturing subsystem 

Table 4 Services vertical integration into manufacturing subsystems, employment (Average share 
and change 2000-14)

Source: WIOD, own calculations
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Source: WIOD, own calculations

5. The nexus between cost-competitive-
ness and export growth: an empirical 
analysis

The remainder of the article seeks to es-
tablish a causal relationship between the pro-
cesses of wage squeeze and manufacturing 
restructuring and export growth. This way, we 
will be able to test our four hypotheses.

Before presenting our econometric model, 
we briefly show the evolution of exports (Figu-

re 3). Overall, a steady growth can be apprecia-
ted throughout the period in all sectors except 
textiles and repairs and installation of machi-
nery and equipment. A fall in 2009 is apprecia-
ted as well, followed by a subsequent rebound 
in the succeeding years, showing the rapid 
recovery experienced by the manufacturing 
sector. It should be noted that the input-output 
methodology considers any exported good as a 
final commodity, although it might be the case 
that it is an intermediate input of a foreign 
subsystem. 

A first approximation to the relationship 
between labor cost competitiveness and ex-
ports growth is presented in Figures 4a and 
4b. It seems that cost-saving policies have 
been important for the commercial success 
of the economy (Figure 4a). Moreover, when 
splitting up ULC into the manufacturing and 
service part of the subsystem, it seems that 

both of them present a strong effect on exports 
(Figure 4b). Nonetheless, this relationship is 
not so straightforward, because ULC impact 
exports indirectly through prices, which also 
depend on other variables. Hence, it requi-
res introducing a price equation along with 
more controls to correctly asses this effect. 

 

Source: WIOD, own calculations
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types of services is associated with the ability 
of manufacturing subsystems to innovate and 
compete through differentiation strategies. 
Therefore, it is expected that the sign of the 
effect will be positive. The definition of each va-
riable is presented in the Appendix (Table A4).

Lastly, with the estimated coefficients 
of both equations, we will compute the con-
tribution of each variable to export growth. 

5.2 Estimation strategy

As a first step, and after performing the 
usual tests of cross-sectional dependence 
(Breusch-Pagan test), autocorrelation (Wool-
dridge test) and heteroskedasticity (Wald 
test), Equations (6) and (6a) are estimated 
using OLS Panel Corrected Standard Errors 
(PCSE) correcting for heteroskedasticity and 
cross-sectional dependence (autocorrelation 
problems were not found)4. The results of the 
tests are presented in the Appendix (Table A2).  

Nonetheless, a main concern in these two 
equations is that ULC might be endogenous, 
because they can be explained not only by 
institutional factors, but also by the evolution 
of productivity and technological progress, 
which in turn impacts export price growth. To 
address this issue, we estimate an additional 
OLS PCSE model with ULC lagged one period. 
Additionally, we also compute a difference ge-
neralized method of moments (diff-GMM) mo-
del (Arellano and Bond, 1991) as a robustness 
check. We are aware that this estimator per-
forms better with “large N and small T” (Rood-
man, 2009), but it is the best way to control that 
the results are neither biased nor inconsistent, 
given that no other instruments are available.

Regarding Equation (7), the employed es-
timation strategy is two-stage least squares 
(2SLS). We have a triangular system, in which 
export prices are endogenous and the rest of 
variables exogenous. Endogeneity arises be-
cause of potential problems of reverse causa-
lity, i.e. it might be the case that an increase 
in exports demand would drive export prices 
up. To avoid such a problem, we take advan-
tage of Equation (6) and instrument relative 
prices with ULC and import prices. A similar 
strategy is applied by León-Ledesma (2002).

We will report the results of both the first 
and the second-stage regressions of the 2SLS 
model. Although first-stage results are not 

4 Given the structure of the data (N > T), the FGLS esti-
mator was not considered due to its tendency to produ-
ce extremely optimistic standard errors (Beck and Katz, 
1995).

5.1 The export model 

This subsection in particular illustra-
tes the theoretical model behind the empiri-
cal analysis. Our export model is a triangular 
system, in which ULC impact export prices, 
which in turn affect export growth through re-
lative prices. Similar theoretical relationships 
are established in Stockhammer et al (2011). 

The specification is written as follows:

Where j=1, …, N, represents manufacturing 
subsystems (cross-sectional dimension) and 
t=1,…, T denotes the time dimension. Again, the 
apostrophe means that the variable has been 
vertically integrated. Variables are expressed 
in first differences of logarithms (∆), so the re-
sults are interpreted as growth rate elasticities.

Equation (6) indicates that export prices 
are not only a negative function of vertically 
integrated ULC, but also depend positively on 
import prices (pM). The latter captures both 
the effect of imported intermediate inputs pri-
ces and the extent to which exporters set pri-
ces strategically (Horn et al, 2017). Hence, it is 
assumed that firms do not operate in perfect 
competitive markets and may charge a mark-
up on their marginal costs. On the other hand, 
Equation (6a) is just an extension of the former 
one, and splits up the ULC growth within each 
VIS j in services s and the rest of activities m. As 
can be appreciated, both equations consider 
ULC to be an exogenous variable, which is pre-
viously determined by external institutional 
factors, such as the coverage of the collective 
bargaining or the union density. Furthermo-
re, in the results section an additional model 
will be presented, in which the effect of both 
components of the ULC (wages and productivi-
ty, both vertically integrated) is differentiated. 

Equation (7) illustrates the growth of real 
exports as a negative function of price compe-
titiveness, expressed as the relationship be-
tween export and import prices (pX-pM), and 
a positive function of world demand exclu-
ding Germany (wY). In addition to these two 
standard explanatory variables, we introduce 
the growth in the share of KIBS employment 
(KIBS’) integrated in each subsystem j. As abo-
ve mentioned, the increasing demand of these 
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typically presented, in this case it is interesting 
to do so because the specification is quite simi-
lar to Equation (6). Furthermore, in a system 
of simultaneous equations all the exogenous 
variables are used as instruments for all en-
dogenous variables, otherwise the problem of 
reverse causation would not be handled pro-
perly. The results of both equations are robust 
to heteroskedasticity and serial correlation.

All the regression models include VIS 
fixed effects to account for idiosyncratic di-
fferences in productive techniques and other 
factors across sectors which are unlikely to 
be explained by the other variables. This 
decision is also supported by the results 
of the Hausman test, which shows that the 
null hypothesis of consistency and efficien-
cy of the random effects estimator should 
be rejected (Table A2, in the Appendix). 

5.3 Results

Table 5 reports the results of the export pri-
ce equation. Columns 1 and 4 show the results 
of Equation (6), while the outcome of Equation 
(6a) is presented in columns 3 and 6. Columns 
2 and 5 show the results when the effect of wa-
ges and productivity is differentiated. In all ca-
ses the estimated coefficients are statistically 
significant and present the expected signs. As 
can be seen, the results of all the specifications 
are quite similar. The results of the 2SLS regres-
sions are the ones of the first-stage equation, 
although the table only presents the variables 
of interest, i.e. labor costs and import prices. 

Our estimations yield a rather small effect 
of ULC: a decrease of 1pp in this variable dri-
ves down export prices between 0.16 pp and 
0.18 pp, depending on the model. This out-
come reinforces the argument that, usually, 
there is not a complete pass-through of labor 
costs onto prices. Furthermore, taking into 
account that labor cost are a small propor-
tion of total costs (around 25%, according to 
Storm and Naastepad, 2015: pp. 15, table 2), 
the residual role of this variable in competi-
tiveness can be better understood. Reported 
in the Appendix are the results of the model 
with lagged ULC and the diff-GMM model, in 
which ULC are treated as endogenous (Table 
A3 in the Appendix). As can be appreciated, 
the coefficients are similar and significant.

Widening the analysis, when the ULC is se-
parated into its components (productivity and 
mean wage), both of them present a similar 
effect size. Therefore, they are equally impor-
tant for the evolution of prices and exports. On 

the other hand, the two parts of the manufac-
turing subsystem present different effects on 
prices. The evolution of labor costs in service 
industries is, in fact, the driving factor behind 
the coefficient of total ULC; while the effect of 
ULC of the rest of the VIS (which mainly com-
prises manufacturing activities) is close to zero 
and non-significant in some specifications. 
When introducing both variables separately, 
the effect of ULC in the rest of the VIS became 
statistically significant and its effect is slight-
ly larger (see Table A3 in the Appendix). This 
suggests that wage restraint policies in servi-
ces were functional to reduce manufacturing 
prices, despite their weak effect. Moreover, it 
also fits with the argument that the regained 
cost-competitiveness was due to wage com-
pression in service suppliers, allowing manu-
facturing core workers to enjoy higher wage 
increases without damaging competitiveness. 

Finally, the coefficient of import prices 
is the strongest one. This might be reflecting 
that imported input prices are important for 
the cost structure of German exporters. As 
pointed out by Horn et al (2017), Germany 
is highly dependent on raw materials and 
energy imports. At the same time, this result 
may be a sign of pricing-to-market behavior.

Table 6 presents the results of Equation 7, 
estimated by 2SLS. The three columns of the 
table show the results obtained when relative 
prices are instrumented with either ULC or 
wages and productivity or ULC in services and 
the rest of the subsystem.  As mentioned abo-
ve, the other instrument included is the price 
of imports. The validity of the instruments is 
confirmed by the Sargan-Hansen test. The null 
hypothesis that the instruments are uncorre-
lated with the error term is rejected, therefore 
they can be considered exogenous. Additiona-
lly, the outcomes of the Cragg-Donald test allow 
us to conclude that the instruments are not 
weak (they all exceed the 5% threshold value).   
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Table. 5 Exports price equation results

2SLS models are the result of the first stage of the triangular system
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table 6. Exports equation results

All models are estimated by 2SLS
Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1
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Regarding the results of the model, the 
coefficient estimates have the expected sign 
and are statistically significant. It should be 
noted that the three types of instruments 
produce analogous results, and the obtai-
ned price coefficient is around -0.7 in the 
three cases. Hence, a 1pp drop in prices 
raises export growth by 0.7pp. This result 
is coherent with the existing literature on 
German exports (see Table 1 in Section 2). 

As usual, the size of the world income 
coefficient is the highest one, and shows a 
strong response of German exports to the 
evolution of world demand. Lastly, the coeffi-
cient of KIBS is quite interesting. A 1pp raise 
in KIBS employment share in manufacturing 
subsystems is associated with an increase of 
0.55pp of manufacturing exports. According 
to our theoretical proposal, this indicates that 
high quality production standards introdu-
ced by the cooperation between these advan-
ced services and industrial firms have been 
quite positive to reinforce competitiveness. 

All in all, price factors did play a role in 
the explanation of the German export success. 
Nonetheless, non-price variables, such as the 
ability of exporters to meet world demand 
evolution and their traditional high-quality 
production strategies –complemented with 
the participation of advanced services-, have 
led the exporting performance of the country.

We can now confirm the four hypo-
theses presented in the previous section:

• We obtained empirical support for 
HI, which state that the German ex-
port success was driven by non-pri-
ce factors and that labor costs dyna-
mics were of secondary importance.

•	 HII and HIII on the relevant but weak 
effect of wage moderation in services 
that satisfy the final demand of ma-
nufacturing goods were also verified.

• Lastly, HIV that KIBS vertical inte-
gration into manufacturing contri-
buted positively to export grow-
th has been confirmed as well.

5.4 Contributions to export growth over 
the period 2000-2014

We can inquire further into the role of 
the variables interest on the commercial suc-
cess. With the estimated coefficients it is now 
possible to compute their contribution to 

export growth by the following calculation: 

The equation illustrates the total effect 
of a change in the explanatory variables on 
exports. For instance, regarding ULC and as-
suming that import prices have been cons-
tant throughout the period. We see that the 
annual growth of exports thanks to ULC is 
equal to the yearly growth of the latter varia-
ble multiplied by its effect on export prices 

 and by the effect of the latter on export 
volumes . We used coefficients from spe-
cifications 4 (Table 5) and 1 (Table 6), and the 
obtained growth rate elasticity  
is -0.134. Furthermore, due to the coefficient 
of the service part of the VIS being nearly as 
large as , the contribution can be almost 
entirely attributed to it. In second place, we 
subtract the total effect of ULC from the contri-
bution of relative prices and obtain the effect 
of price factors non-related with labor costs. 

We calculated the weighted average for 
the whole manufacturing sector (each VIS is 
weighted by its share in total exports). The 
figure shows that labor cost competitiveness 
did not impact significantly on export grow-
th. On the contrary, on average, its contribu-
tion was negative. Prices, excluding ULC, pre-
sent a positive but small impact on exports. 
It is interesting to note that KIBS integration 
into manufacturing productive strategies 
have boosted exports 1.16% each year. Lastly, 
the expansion of world demand has been the 
main driver of German commercial success, 
proving the relevance of non-price factors.  
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petitiveness (Dieppe et al., 2011; Thorbecke 
and Kato, 2012; Baccaro and Benassi, 2017), 
others claim that the exporting success has 
nothing to do with wages, but with the advan-
ced productive strategies of German manufac-
turers (Danninger and Joutz, 2008; Felipe and 
Kumar, 2014; Storm and Naastepad, 2015).

This article sought to contribute to this 
debate by applying a novel methodology that 
combines the subsystem approach to the 
input-output and panel data regressions. The 
use of a subsystem approach allowed us to 
consider the productive interlinkages that 
exist in the German dual model between ma-
nufacturing producers and service suppliers. 
Moreover, we showed that the traditional 
approach to the economic analysis underes-
timates the size of manufacturing by around 
10pp regarding value added and employment, 
so the unit of analysis is considerably different. 

The application of a subsystem approach is 
particularly important for the study of German 
manufacturing competitiveness for two rea-
sons. First of all, because the process of wage 
devaluation was much more intensive in servi-
ces than in manufacturing, so the latter could 
obtain cheaper inputs from the former and im-
prove its labor cost-competitiveness. Second, 
because German manufacturers outsourced 
certain service activities for cost-saving re-
asons, and increased their demand of KIBS, 
which currently constitute an important piece 
for their high quality production, and contribu-
ted to enhance their non-price competitiveness. 

Looked at together, the evidence presen-
ted in this section suggests that the role pla-
yed by labor cost competitiveness was of mi-
nor importance. This is due to two factors: the 
incomplete pass-through of ULC onto export 
prices and the fact that non-price factors (i.e. 
world demand and the participation of KIBS in 
manufacturing production processes) are be-
tter predictors of export growth than relative 
prices. This is not to say that price-competiti-
veness is not an issue for the German indus-
try (certainly, a price growth-rate elasticity of 
0.7 indicates  the contrary), but that  variables 
other than labor costs must be considered in 
the analysis of prices, such as the cost of im-
ported inputs or the firms’ profit mark-up.

6. Concluding remarks

The question of which were the drivers 
of the German exporting success has been ad-
dressed numerous times without consensus in 
the literature. Several events occurred at the 
same time in the country during the last thir-
ty years. On the one hand, exports started to 
grow rapidly and became the first source of 
growth. On the other hand, labor costs were 
reduced against other competitors thanks to 
a process of institutional reforms concentra-
ted in the service sector, and the restructuring 
of the manufacturing production processes. 
In a nutshell, while some authors establish 
a causal link between these events and hi-
ghlight the importance of labor costs com-

Source: WIOD, own calculations
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Appendix

For space reasons, the Appendix is 
available  upon request.
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vices is not only a matter of saving costs. On 
the contrary, the interlinkages with KIBS have 
driven export volumes up over the period. 
These high-level services are innovation dri-
vers and help manufacturing firms to com-
pete in the international markets through di-
fferentiation strategies (Ciriaci et al, 2016). 

All in all, our analysis challenges the view 
that policies of wage devaluation were useful 
to regain competitiveness and cast doubts on 
the functionality between the two segments of 
the dual model. Interestingly enough, the pre-
dominant productive linkage between manu-
facturing and service reinforce the typical hi-
gh-quality production of coordinated models. 
We therefore detect a source of continuity in 
German exporting strategies, which is based 
on a productive restructuring undertaken to 
gain competitiveness through differentiation.  

Some policy implications follow these fin-
dings. To begin with, it seems worthwhile for 
policy-makers to invest in the development of 
domestics KIBS. These advanced services pro-
ved to be helpful to improve international com-
petitiveness and are also labor intensive indus-
tries, so they can also play a role in reducing 
the unemployment rate without deteriorating 
aggregate productivity. Thus, they can be part 
of a “high road” strategy for economic growth.   

In addition, we have detected that the fall 
in labor costs was not fully passed onto pri-
ces. Future research might explore the effects 
of that.  For instance, a logical consequence of 
this is the increase in the profit share. Some 
authors have found a low sensitiveness of 
corporate investment to higher profits (Stoc-
khammer et al, 2011; Braun and Deeg, 2019). 
This, in combination with the lower propen-
sity to consume out of wages, has resulted in 
low rates of economic growth. It seems that, 
if wages had grown at a faster pace, the eco-
nomic growth would have been more ba-
lanced, with higher increases in domestic 
demand without damaging export growth. 
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